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nice  were  immunized  with  inactivated  VEE  vaccine  combined  with  adju- 
vants, particularly  complete  Freund's  adjuvant  or  Bordetella  pertus- 
sis,  were  donors  capable  of  consistently  transferring  adoptive  immun- 
ity. 

Lymphoid  cell  responses  to  immunization  with  inactivated  VEE 
vaccine  was  next  assessed  by  monitoring  the  development  of  both  donor 
serum  neutralizing  antibody  as  well  as  adoptive  neutralizing  antibody 
{responses  induced  by  spleen  cell  transfer. j Donors  immunized  intra- 
peri  toneally  with  formalin-inactivated  VEE1  vaccine  singly  or  on  3 
{consecutive  days  develop  early  and  brisk  Serum  neutralizing  antibody 
jresponses  (fc  1:88  - 1:100)  by  7 days  aft^r  immunization.  Recipients 
of  spleen  cells  prepared  from  such  mice 'are,  however,  incapable  of 
eliciting  a neutralizing  antibody  response  1:10).  Only  spleen 
cells  prepared  from  donors  immunized  with  inactivated  VEE  vaccine 
combined  with  adjuvants,  particularly  complete  Freund's  adjuvant  and 
Bordetella  pertussis,  are  consistently  capable  of  producing  early  and 
brisk  serum neutralizing  antijjody  responses  in  adoptively  immunized 
recipients  (£  1:50  - 1:120  6n  day  4 after  cell  transfer).  The  mag- 
nitude of  donor  neutralizing  antibody  responses  to  inactivated  VEE 
vaccines  did  not  serve  as  a useful  guide  as  to  whether  spleen  cells 
derived  fromjsuch  mice  could  adoptively  induce  antibody  responses 
in  recipients . 

C\  In  vitro  spleen  cell  stimulation  was  also  employed  as  a corre- 
late" o?~ celTular  immunity . Combining  inactivated  TC-83  vaccine  with 
adjuvants,  particularly  CFAV and  B.  pertussis,  resulted  in  augmenta- 
tion of  spleen  cell  proliferation  in  response  to  VEE  antigen. 
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SUMMARY 


Immune  responses  after  immunization  with  a number  of  inacti- 
vated Venezuelan  equine  encephalomyelitis  (VEE)  virus  vaccines 
were  evaluated  using  an  adoptive  transfer  system.  Formalin- 
inactivated,  TC-83  strain  VEE  virus  vaccine  was  found  to  be  immu- 
nogenic and  highly  effective  in  protecting  recipients  against 
challenge  with  virulent  VEE  virus.  In  contrast  to  immunization 
with  live,  TC-83  VEE  virus  vaccine,  immunization  with  inactivated 
vaccine  did  not  provide  donors  with  the  capacity  to  transfer  adop- 
tive immunity  readily.  Only  when  mice  were  immunized  with  inact- 
ivated VEE  vaccine  combined  with  adjuvants,  particularly  complete 
Freund's  adjuvant  or  Bordetella  pertussis , were  donors  capable  of 
consistently  transferring  adoptive  immunity. 

Lymphoid  cell  responses  to  immunization  with  inactivated  VEE 
vaccine  was  next  assessed  by  monitoring  the  development  of  both 
donor  serum  neutralizing  antibody  as  well  as  adoptive  neutralizing 
antibody  responses  induced  by  spleen  cell  transfer.  Donors  im- 
munized intraperitoneally  with  formalin-inactivated  VEE  vaccine 
singly  or  on  3 consecutive  days  develop  early  and  brisk  serum 
neutralizing  antibody  responses  (*  1:88  - 1:100)  by  7 days  after 
immunization.  Recipients  of  spleen  cells  prepared  from  such  mice 
are,  however,  incapable  of  eliciting  a neutralizing  antibody  res- 
ponse 1:10).  Only  spleen  cells  prepared  from  donors  immunized 
with  inactivated  VEE  vaccine  combined  with  adjuvants,  particularly 
complete  Freund's  adjuvant  and  Bordetella  pertussis,  are  consist- 
ently capable  of  producing  early  and  brisk  serum  neutralizing 
antibody  responses  in  adoptively  immunized  recipients  {£  1:50  - 
1:120  on  day  4 after  cell  transfer).  The  magnitude  of  donor  neut- 
ralizing antibody  responses  to  inactivated  VEE  vaccines  did  not 
serve  as  a useful  guide  as  to  whether  spleen  cells  derived  from 
such  mice  could  adoptively  induce  antibody  responses  in  recipients. 

In  vitro  spleen  cell  stimulation  was  also  employed  as  a cor- 
relate of  cellular  immunity.  Combining  inactivated  TC-83  vac- 
cine with  adjuvants,  particularly  CFA  and  B.  pertussis,  resulted 
in  augmentation  of  spleen  cell  proliferation  in  response  to  VEE 
antigen . 
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In  conducting  the  research  described  in  this  report, 
the  investigator  adhered  to  the  "Guide  for  Laboratory  Animal 
Facilities  and  Care",  as  promulgated  by  the  Committee  on  the 
Guide  for  Laboratory  Animals  Resources,  National  Academy  of 
Sciences  - National  Resea&ph  Council. 


PROBLEM  AMD  BACKGROUND 


During  the  last  decade  a substantial  amount  of  immunolog- 
ical investigation  has  provided  new  information  concerning  the 
nature  of  the  host's  immune  response  to  viral  infection.  It 
has  become  clear  that  in  addition  to  production  of  specific 
neutralizing  antibody  capable  of  inactivating  many  viruses* 
an  entirely  separate  arm  of  the  host's  immune  response  exists, 
which  is  termed  cell-mediated  immunity  (CMI) . Cell-mediated 
immunity  is  capable  of  exerting  antiviral  activity  either  by 
direct  lymphocyte  or  macrd^hage  killing  of  virus-infected  cells 
in  response  to  surface  antigenic  changes  induced  by  the  virus, 
or  by  elaboration  of  interferon  or  other  lymphokines  (soluble 
mediators  of  potent  biologic  activity  produced  by  stimulated 
lymphocytes)  (1-9) . Thus  any  current  approach  to  the  subject 
of  antiviral  immunity  must,  particularly  as  related  to  viral 
vaccines,  include  studies  directed  at  investigating  B-cell»  T- 
cell  and  macrophage  responses. 

Thymus -derived  lymphocytes  (T-cells)  are  the  cells  which 
participate  in  graft  vs.  host  disease,  allograft  rejection,  de- 
layed hypersensitivity  phenomena,  helper  cell  function  in  anti- 
body synthesis  and  cellular  immunity  to  microorganisms.  It  is 
probable  that  different  T-cell  subsets  are  responsible  for  var- 
ious immunological  functions  ascribed  to  T-cells.  On  the  other 
hand,  bone-marrow  derived  lymphocytes  (B-cells)  ultimately  dif- 
ferentiate into  cells  responsible  for  the  production  of  anti- 
body. Macrophages  are  mobile  or  fixed  tissue  phagocytes  pos- 
sessing potent  antimicrobial  capability  and,  like  B-cells,  are 
derived  from  bone-marrow  precursors. 

In  our  previous  papers  (10,11)  on  host  defenses  during 
primary  VEE  virus  infection  in  mice,  it  was  reported  that  ad- 
ministration of  both  immune  serum  or  spleen  cells  to  nonimmune 
adoptive  hosts  conferred  substantial  protection  against  lethal 
infection  with  a virulent  strain  of  VEE  virus.  Evidence  was 
presented  that  thymus-dependent  lymphocytes  in  the  spleen  cell 
population  were  responsible  for  this  adoptive  transfer  of  immun- 
ity. In  addition,  utilizing  in  vitro  lymphocyte  stimulation 
studies,  spleen  cell  populations  obtained  from  immune  mice  were 
shown  to  contain  antigen-reactive  cells  which  synthesized  DNA 
specifically  when  exposed  to  homologous  viral  antigen  in  vitro. 

This  antigen-induced  proliferation  of  thymus  dependent  lympho- 
cytes  was  shown  to  correlate  with  the  protective  capacity  of 
the  cell  population  and  with  the  stage  of  immune  response  fol- 
lowing administration  of  VEE  virus.  Furthermore,  we  have  ex- 
tended these  observations  further  by  demonstrating  in  vitro 
that  immune  T-cells  from  the  spleens  of  VEE  immunized  mice act- 
ivate normal  macrophages  co-cultivated  with  virus-infected  feeder 
cells  an d inhibit  VEE  viral  growth  (12) . Such  studies  have  doc- 
umented that  potent  anti-VEE  activity  resides  not  only  in  specific  . 
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neutralizing  antibody  but  also  in  CMI.  These  studies,  however, 
were  carried  out  almost  exclusively  utilizing  the  live  atten- 
uated, TC-83  strain,  VEE  virus.  In  some  experiments  immune 
spleen  cells  were  employed  following  immunization  of  donors  with 
a formalin-inactivated,  TC-83  strain  vaccine.  In  contrast  to 
results  obtained  following  immunization  with  attenuated  virus 
vaccine,  spleen  cells  harvested  8-14  days  following  inactivated 
vaccine  administration  were  neither  able  to  adoptively  transfer 
protection  to  recipient  mice  nor  to  exhibit  any  antiviral  ef- 
fect when  co-cultivated  with  VEE-infected  cells  in  vitro  (12) . 
This  occurred  in  spite  of  the  fact  that  donor  mice  developed 
serum  neutralizing  antibody  responses  and  were,  moreover,  fully 
resistant  to  lethal  challenge  with  VEE  virus.  Recent  studies 
(13,14)  have  extended  these  observations  further.  These  studies 
have  suggested  that  for  VEE  vaccines,  as  for  other  protein  ant- 
igens (15) , the  nature  of  the  immune  response  induced  after  im- 
munization depends  on  several  factors  including:  (1)  physio- 

chemical  state  of  the  antigen,  i.e.  live  vs.  inactivated;  (2) 
the  dose  of  antigen  used;  (3)  number  of  boosts  of  antigen  given; 

(4)  whether  adjuvants  are  used  in  the  immunization  schedule,  and 

(5)  the  nature  of  the  adjuvant  itself.  Furthermore,  immuniza- 
tion with  inactivated  VEE  vaccine  alone  appears  insufficient 
to  produce  intense  and/or  durable  lymphoid  cell  responses. 


RESULTS 


I . Effect  of  different  immunization  regimens  on  capability  of 
donor  spleen  cells  to  transfer  adoptive  immunity^ 

Results  in  this  section  have  been  submitted  and  accepted 
for  publication  in  the  July,  1976  issue  of  the  Journal  of  Inf- 
ectious Diseases  (13) . A brief  summary  of  the  findings  follow. 
Cellular  immune  responses  after  immunization  with  a number  of 
inactivated  VEE  virus  vaccines  were  evaluated  using  an  adop- 
tive transfer  system.  Formalin-inactivated,  TC-83  strain  VEE 
virus  vaccine  was  found  to  be  immunogenic  and  highly  effective 
in  protecting  recipients  against  challenge  with  virulent  VEE 
virus.  In  contrast  to  immunization  with  live,  TC-83  VEE  virus 
vaccine,  however,  immunization  with  inactivated  VEE  vaccine 
did  not  provide  donros  with  the  capacity  to  transfer  adoptive 
immunity  readily.  Only  when  mice  were  immunized  with  inacti- 
vated VEE  vaccine  combined  with  adjuvants,  particularly  com- 
plete Freund's  adjuvant  or  Bordetella  pertussis  were  donors 
capable  of  consistently  transferring  adoptive  immunity.  Total 
dose  of  inactivated  VEE  vaccine  did  not  appear  to  influence 
the  capacity  to  trams fer  adoptive  immunity.  On  the  other  hand, 
boosting  weekly  with  VEE  vaccine  and/or  administration  of  vac- 
cine with  specific  adjuvants  did  markedly  influence  donor  immune 
responses . 


II.  Effect  of  different  ijnmunization  regimens  on  kinetics  of 
serum  neutralizing  antibody  responses  in  donor  and  cell 
transfer  recipients. 

Results  in  this  section  have  been  submitted  and  accepted 
for  publication  in  the  July,  1976  issue  of  the  Journal  of  Inf- 
ectious Diseases  (14) . A brief  summary  of  the  findings  follow. 
Lymphoid  cell  responses  to  immunization  with  various  formalin- 
inactivated  VEE  virus  vaccines  were  monitored  by  assessing  the 
development  of  both  donor  #terum  neutralizing  antibody  as  well 
as  adoptive  neutralizing  antibody  responses  induced  by  spleen 
cell  transfer.  Donors  immunized  intraperitoneally  with  formalin- 
inactivated  VEE  vaccine  singly  or  on  3 consecutive  days  develop 
early  serum  neutralizing  antibody  responses  1:88-1:100)  by 
7 days  after  immunization.:  Recipients  of  spleen  cells  prepared 

from  such  mice  are,  however,  incapable  of  eliciting  a neutral- 
izing antibody  response  (=  1:10).  Only  spleen  cells  prepared 
from  donors  immunized  with  inactivated  VEE  vaccine  combined 
with  adjuvants,  particularly  complete  Freund's  adjuvant  and 
Bordetella  pertussis,  are  consistently  capable  of  producing 
early  high  titer  serum  neutralizing  antibody  responses  in  adop- 
tively immunized  recipients  (?  1:50-1:120  on  day  4).  The  mag- 
nitude of  donor  neutralizing  antibody  responses  to  inactivated 
VEE  vaccines  did  not  serve  as  a useful  guide  to  whether  spleen 
cells  derived  from  such  mice  could  adoptively  induce  antibody 
responses  in  recipients.  Treatment  of  immune  spleen  cells  with 
anti-thymocyte  serum,  but  not  anti-mouse  y-globulin,  or  normal 
rabbit  sera  abrogated  the  capacity  of  such  cells  to  adoptively 
transfer  an  antibody  response. 

III.  Ef'p  of  different  immunization  regimens  on  in  vitro 

f cell  stimulation  to  VEE  antigen. 

11  stimulation  in  vitro  in  response  to  inacti- 
vate ntigen  was  assessed  as  a correlate  of  cellular  im- 

munity. Spleen  cells  harvested  7-28  days  after  immunization 
with  inactivated  VEE  vaccine  demonstrated  minimal  stimulation 
at  7,  14  and  21  days  after  vaccination  (Table  1).  Similarly, 
mice  immunized  with  inactivated  vaccine  once  daily  for  3 con- 
secutive days  also  failed  to  demonstrate  a substantial  pro- 
liferative response  to  VEE  antigen  in  vitro  (Table  1) . In  con- 
trast, mice  immunized  once  weekly  with  inactivated  VEE  vaccine 
demonstrated  a substantial  proliferative  response  at  7,  but 
not  14  or  21  days  after  vaccination  (Table  1) . Similarly, 
substantial  early  (6-13  day)  spleen  cell  proliferative  res- 
ponses were  evident  in  mice  immunized  with  inactivated  VEE 
vaccine  combined  with  adjuvant  (Table  2) . Clearly,  however, 
spleen  cell  stimulation  was  most  pronounced  in  the  groups  re- 
ceiving inactivated  VEE  vaccine  with  either  C FA  or  B.  pertussis. 


IV. 


Effect  of  different  immunization  regimens  on  kinetics  of 
immunoglobulin  antibody  classes  appearing  in  donor  and 
cell  transfer  recipients. 

This  represents  a new  area  of  investigation.  As  such  much 
of  the  past  3-6  months  has  been  spent  standardizing  the  tech- 
niques necessary  to  fractionate  mouse  serum  immunoglobulins 
into  both  IgG  and  IgM  subclasses  and  to  assay  immunologically 
to  determine  that  the  separation  has  provided  relatively  pure 
population  of  either  antibody  class. 

To  prepare  IgM  fractions  of  mouse  sera  following  immuni- 
zation with  inactivated  VEE  vaccine,  exclusion  chromatography 
employing  G-200  Sephadex  was  employed.  Pharmacia  columns 
(1.5  cm  x 90  cm)  were  packed  with  Sephadex  G-200,  appropriately 
swelled  by  boiling  for  5 hours  in  a solution  consisting  of  0.1M 
Tris-HCl  and  0.2M  NaCl.  The  column  was  packed  under  gravity 
and  equilibrated  for  18  hours  with  buffer  (0.1M  Tris-HCl,  0.2M 
NaCl).  One  to  2.0  ml  of  serum  was  then  applied  to  the  top  of 
the  Sephadex  and  the  flow  rate  adjusted  to  2 ml/cm^/hour  by  use 
of  a peristaltic  pump.  Two  ml  fractions  were  collected  by  an 
automatic  fraction  collector  and  scanned  spectrophotometrically 
at  280  nm  to  determine  the  protein  distribution  in  the  effluent 
fractions.  To-date,  material  eluted  in  the  first  peak  has  been 
shown  to  react  weakly  with  anti-mouse  IgM  serum  when  first  con- 
centrated in  an  Amicon  filter  cell  25-50  times.  However,  in 
addition  to  reacting  with  anti-IgM  antisera,  this  materially 
also  reacts  very  weakly  with  anti-mouse  IgG  serum.  To  purify 
the  first  eluate  pool  free  of  IgG  contamination,  first  peak 
material  is  being  re-Sephadexed  to  remove  trace  mouse  IgG 
contamination . 

Mouse  IgG  fractionation  techniques  have  employed 
the  second  peak  of  material  eluted  from  Sephadex  G-200  columns 
(which  react  strongly  with  anti-mouse  IgG,  but  also  weakly  with 
anti-mouse  IgA)  and  applying  this  material  to  chromatography 
on  DEAE  (Whatman  DE-52)  anion  exchange  columns  using  a modifi- 
cation of  the  method  of  Fahey  (16) . Preliminary  runs  have  in- 
dicated good  separation  of  IgG  from  IgA  and  transferin  by  this 
technique. 


DISCUSSION 


Inactivated  VEE  vaccines  are  immunogenic  and  highly  ef- 
fective in  protecting  recipients  against  challenge  with  VEE 
virus.  The  duration  of  this  protection,  although  not  studied, 
is  at  least  several  weeks.  In  contrast  to  immunization  with 
live,  TC-83,  VEE  vaccine,  immunization  with  inactivated  VEE 
does  not  provide  donors  with  the  capacity  to  transfer  adoptive 


immunity  readily.  Only  wh»n  mice  were  immunized  with  inacti- 
vated vaccine  combined  with  adjuvants  were  donors  capable  of 
consistently  transferring  adoptive  immunity.  Total  dose  of 
VEE  antigen,  within  the  limits  of  the  study,  did  not  appear 
to  influence  the  capacity  to  transfer  adoptive  immunity.  On 
the  other  hand,  duration  of  antigen  exposure  and/or  adminis- 
tration of  antigen  with  adjuvant  did  markedly  influehce  donor 
immune  responses. 

In  studying  the  kinetics  of  serum  neutralizing  antibody 
development  following  immunization  with  inactivated  VEE  vac- 
cines, several  points  emerged.  First,  the  magnitude  of  donor 
antibody  respohse  following  immunization  bore  no  relationship 
to  the  capacity  to  transfer  adoptive  immunity.  For  example, 
serum  neutralizing  antibody  responses  in  mice,  immunized  with 
I-TC-83  with  B.  pertussis  were  not  significantly  different  than 
antibody  responses  in  mice  immunized  with  I-TC-83  x 3.  Yet 
mice  given  I-TC-83  with  B.  pertussis  consistently  were  able 
to  transfer  adoptive  immunity . In  addition,  donor  serum  anti- 
body responses  14  and  21  days  after  administration  of  I-TC-83 
and  CFA  were  significantly  different,  yet  both  groups  of  donors 
appeared  to  possess  equal  capacity  to  transfer  adoptive  immun- 
ity. It  does  not  appear,  therefore,  that  the  height  of  donor 
serum  antibody  response  at  the  time  cell  transfer  occurs  is 
a useful  index  of  the  competence  of  transferred  cells  to  in- 
duce immunity . 

Second,  in  studying  antibody  responses  in  adoptively- 
immunized  recipients,  correlation  existed  between  the  develop- 
ment of  early  (£  4 days)  serum  neutralizing  antibody  titer 
equal  to  or  greater  than  1:40  and  protection  against  VEE  virus 
challenge.  Thus,  both  groups  of  mice  receiving  spleen  cells 
following  immunization  with  I-TC-83  and  adjuvant  were  able  to 
produce  early,  high  titer  serum  neutralizing  antibody  (1:40- 
1:120)  and  to  resist  VEE  virus  challenge.  That  is  not  to  say, 
however,  that  neutralizing  antibody  is  solely  responsible  for 
adoptive  immunity;  but  it  suggests  that  antibody  plays  an  imp- 
ortant role  in  protection.  Of  some  interest  in  this  regard 
are  the  studies  with  mice  immunized  weekly  with  I-TC-83.  Here, 
in  spite  of  the  appearance  of  neutralizing  antibody  titers  in 
recipients  comparable  to  those  of  mice  immunized  with  vaccine 
and  adjuvant,  only  incomplete  protection  against  VEE  virus 
challenge  developed.  Furthermore,  a powerful  argument  against 
antibody  being  solely  responsible  for  protection  comes  from 
studies  with  mice  immunized  with  I-TC-83  + CFA  (s.c.).  Re- 
cipient mice  receiving  spleen  cells  7 days  after  donor  immun- 
ization were  significantly  protected  against  virulent  VEE 
challenge  and  yet  no  serum  neutralizing  antibody  response 
could  be  detected  in  this  group.  Thus,  while  adjuvant  may 
potentiate  humoral  antibody  responses,  it  may  also  importantly 
impinge  on  T-cells  necessary  for  the  adoptive  transfer  of  CMI. 
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Since  we,  as  well  as  many  others  (9-12) , have  relied 
on  in  vitro  lymphocyte  assays  as  correlates  of  CMI,  studies 
were  undertaken  after  inactivated  VEE  vaccine  administration, 
investigating  whether  lymphocyte  stimulation  occurred  in  re- 
sponse to  VEE  antigen.  It  appeared  that  following  immuniza- 
tion with  I-TC-93  given  once  or  on  3 consecutive  days,  no 
significant  lymphocyte  stimulation  was  detectable  (Table  1) . 
Thus,  I-TC-83  does  not  seem  to  induce  a CMI  response  in  the 
host.  All  other  immunized  groups,  however,  showed  significant 
lymphocyte  stimulation  in  response  to  VEE  antigen  (Tables  1 
and  2).  It  appears,  however,  that  lymphocyte  stimulation  spec- 
ifically in  response  to  antigen  can  reflect  either  T-cell 
and/or  B-cell  proliferation  (11,21).  For  example,  we  have 
previously  shown  that  spleen  cells  harvested  8 days  after 
mice  were  immunized  with  live  VEE  virus  vaccine  and  reimmunized 
5 weeks  later,  proliferated  in  vitro  in  response  to  VEE  anti- 
gen but  that  only  B-cells  participated  in  this  response  (11) . 
Thus,  it  is  possible  that  stimulation  reflects  B-cell  expan- 
sion. Nevertheless,  correlation  appeared  good  between  re- 
sults of  lymphocyte  stimulation  and  the  capacity  to  transfer 
adoptive  immunity.  It  thus  appears  clear  that  lymphocyte 
stimulation  in  response  to  vaccine  serves  as  another  marker 
of  intense  lymphoid  cell  response  to  immunization.  Further 
work  is  needed  in  this  area. 


Finally,  it  is  worthwhile  considering  the  subject  of 
adjuvanticity  in  regard  to  host  immune  responses  VEE  vac- 
cines. Adjuvant  action  or  adjuvanticity  can  operationally  be 
considered  to  refer  to  any  substance  which  accelerates  and/or 
enhances  the  immune  responses  engendered  by  antigen  (22)  . It 
seems  clear  that  no  single  mechanism  can  be  invoked  in  defining 
the  immunopotention  induced  by  adjuvants.  Some  such  as  B.  per- 
tussis may  impinge  directly  on  T-cells  (23) , others  may  act  on 
macrophages  and  T-cells  (24)  , others  predominantly  on  certain 
T-cell  subsets  rather  than  all  T-cells  (22)  . One  explanation 
of  the  adoptive  immunity  induced  by  adjuvant  and  inacti  v'ated 
VEE  vaccine  is  that  adjuvant  acts  to  enhance  T-helper  cell 
function.  The  enhancement  of  T-helper  cell  function  results 
in  a marked  expansion  of  B-cell  clones  committed  to  anti-VEE 
antibody  production.  Adoptive  transfer  is  successful  in 
these  circumstances  because  the  cell  preparation  transferred 
quantitatively  has  much  larger  numbers  of  sensitized  B-cells 
present.  The  difficulty  with  accepting  this  interpretation 
entirely  is  that  neutralizing  antibody  responses  among  mice 
immunized  with  I-TC-83  and  B.  pertussis  were  not  augmented 
in  comparison  to  other  immunized  groups.  If  immunization  with 
VEE  vaccine  and  B.  pertussis  simply  augments  T-helper  function 
then  donor  antibody  responses  should  be  augmented  as  seen  in 
the  I-TC-83-CFA  group.  Of  even  more  importance  is  the  absence 
of  complete  correlation  between  protection  induced  by  cell 
transfer  and  antibody  production  in  recipients.  Thus, 


appearance  of  serum  neutralizing  antibody  in  recipients  may 
be  associated  with  cell  transfer  without  being  solely  re- 
sponsible for  protection.  Rather  than  explaining  adjuvant 
enhancement  of  host  immune  responses  to  I— TC— 83  vaccine  sim- 
ply in  terms  of  augmentation  of  T— helper  cell  function » it 
is  entirely  possible  that  adjuvant  also  augments  a T— cell 
subset  responsible  for  cellular  immunity  to  VEE  virus.  Suc- 
cessful transfer  of  immunity  under  these  circumstances  could 
result  from  both  acceleration  of  neutralizing  antibody  res- 
ponses and  augmentation  of  cellular  immunity . 

These  studies  suggest  that  one  of  the  significant  dif- 
ferences between  immunization  with  live  VEE  vaccine  and  in- 
activated VEE  vaccine  lies  in  the  capacity  of  attenuated 
virus  to  interact  with  both  T-cells  and  B-cells.  Manipula- 
tion of  inactivated  VEE  vaccine  by  combining  it  with  adjuvant 
or  by  extending  the  duration  of  antigen  stimulation  through 
weekly  immunization  tend  to  produce  host  immune  responses 
comparable  to  those  seen  with  live  VEE  vaccine.  The  impli- 
cation of  this  for  vaccine  immunotherapy  needs  further  study. 
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TC-83  virus  (0.3  ml)  administered  intraperitoneally . 

daily  injections  of  0.3  ml  of  I-TC-83  vaccine  administered  intraperitoneally. 
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In  vitro  lymphocyte  reactivity  expressed  as  the  difference  in  mean  counts  per  minute  ± S.E.M. 
between  antigen-stimulated  lymphocyte  cultures  and  the  counts  per  minute  in  control  non-antigen 
treated  lymphocyte  cultures  per  given  viral  antigen  dilution  added.  Antigen  was  always  added 
in  0.05  ml  volumes. 
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In  vitro  reactivity  to  VEE  viral  antigen  of  immune  mouse  spleen  cells  harvested  at  various 
times  following  immunization  with  inactivated  VEE  vaccine  given  with  incomplete 
Freund’s  adjuvant,  complete  Freund’s  adjuvant  or  B.  pertussis5 
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